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860Introduction: Various factors play a role in the development of erectile dysfunction (ED).
Aim: To provide a descriptive comparison of erectile function response for tadalaﬁl on-demand (PRN) and once-
daily (OAD) dosing regimens in patients with common comorbid conditions, treatments, or risk factors that can
be considered when treating ED.
Methods: In total, 17 PRNand 4OADplacebo-controlled studies were included in the integrated database in these
pooled analyses. Data were analyzed from patients treated with placebo, tadalaﬁl 10mg (low dose), and 20mg (high
dose) for the PRN studies and placebo, tadalaﬁl 2.5 mg (low dose), and 5 mg (high dose) for the OAD studies.
Main Outcome Measures: The effects of tadalaﬁl were measured using the International Index of Erectile
Function administered from baseline to week 12. A descriptive comparison of the efﬁcacy of tadalaﬁl PRN vs
OAD was examined in the clinical populations.
Results: Baseline characteristics of 4,354 men were comparable between the PRN and OAD groups, with
differences seen only in the variables of race, body mass index (BMI) of at least 30 kg/m2, and alcohol use.
Tadalaﬁl was efﬁcacious at improving erectile function for all clinical populations, except for the low-dose OAD
group, which demonstrated a weaker effect vs placebo than the high-dose OAD group, and the low- and high-
dose PRN groups vs placebo for patients with BMI of at least 30 kg/m2 for patients without a cardiovascular
disorder, smokers, patients with ED duration shorter than 1 year, and patients without previous phosphodies-
terase type 5 inhibitor use. Tadalaﬁl was efﬁcacious for patients with or without diabetes mellitus, arterial
hypertension, hyperlipidemia, and alcohol use at baseline.
Conclusion: Tadalaﬁl OAD and PRN regimens showed efﬁcacy in patients with ED. No clinical populations of
patients with ED seemed to beneﬁt overwhelmingly from one dose regimen over the other.
J Sex Med 2016;13:860e875. Copyright  2016, TheAuthors. Published byElsevier Inc. onbehalf of the International
Society for Sexual Medicine. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
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Numerous factors such as age, weight, diabetes mellitus, car-
diovascular disorders, smoking, arterial hypertension, and alcohol
use can play a role in the development of erectile dysfunction
(ED).1e6 Owing to the various physical and psychosocial aspects
of ED,7 treatment of ED extends beyond improving erectile
function (EF) response and satisfaction.8e11
Phosphodiesterase type 5 (PDE5) inhibitors represent the
ﬁrst-line drug treatment for ED.12,13 The PDE5 inhibitor
tadalaﬁl, with on-demand (PRN)14e17 and once-daily
(OAD)18e22 dosing regimens, has demonstrated efﬁcacy and
safety in the treatment of ED. Psychosocial outcomes, sponta-
neity, and time concerns have shown signiﬁcant improvementJ Sex Med 2016;13:860e875
Tadalaﬁl Once Daily vs On Demand in Erectile Dysfunction 861after treatment with long-acting compared with short-acting
PDE5 inhibitors.23,24 Treatment with tadalaﬁl OAD has
improved EF in patients with mild and mild to moderate im-
pairments in EF after PRN PDE5 inhibitor therapy.21,25 Other
studies have shown that the OAD dosing regimen leads to high
treatment satisfaction for the patient and his partner19,25e27 and
allows patients to have spontaneous sexual activity, thereby
changing the requirement for dosing and sexual activity to be
linked. An OAD dosing regimen also improves the patient’s
ability to achieve and maintain erections and improves treatment
satisfaction and psychosocial outcomes.28 In addition, early
initiation of the tadalaﬁl OAD regimen protects against penile
length loss after nerve-sparing radical prostatectomy.29
Few clinical trials have compared the OAD and PRN regimens
in the same study directly. Some researchers have reported the
tadalaﬁl OAD regimen is more efﬁcacious in treating ED
compared with the PRN dosing regimen,30,31 whereas others have
reported no signiﬁcant differences between tadalaﬁl OAD and
PRN dosing regimens in improving erection and sexual satisfac-
tion of patients with ED.32 In 2014, Porst et al33 reported on an
integrated analysis of data from six placebo-controlled studies
(OAD 2.5 or 5 mg) in patients with different ED characteristics
and comorbidities and determined that treatment with the tada-
laﬁl OAD regimen resulted in clinically important improvements
in patients with mild, moderate, or severe ED. In that study, there
was an improvement in International Index of Erectile Function
erectile function domain (IIEF-EF) scores in patients with arterial
hypertension, cardiac disorder, or hyperlipidemia after treatment
with tadalaﬁl 2.5 or 5 mg; however, patients who were obese,
smokers, and those with psychogenic ED reached a minimal
clinically important difference (MCID; deﬁned as mean
improvement in IIEF-EF scores of at least four points34) only
after treatment with tadalaﬁl 5 mg. Lewis et al35 evaluated the
efﬁcacy of tadalaﬁl in men with ED by demographic and ED
characteristics and determined that the tadalaﬁl PRN dosing
regimen improved EF across a broad range of patients with ED,
including patients with different comorbid conditions.
To our knowledge, there are no published integrated analyses
that have looked at the efﬁcacy of tadalaﬁl PRN and OAD
dosing regimens in the same context. Clinicians often seek
prescribing information and guidance on the two regimens
to provide the patient with information to assist in making
appropriate treatment decisions.
AIM
In this article, we provide a descriptive comparison of EF and
orgasmic function (OF) response to tadalaﬁl PRN and OAD
dosing regimens using the integrated tadalaﬁl clinical trial data-
bases. The purpose of this report is to offer this descriptive
comparison of pooled data from tadalaﬁl ED studies in patients
with common comorbid conditions, treatments, or risk factors
that might be considered when treating ED.J Sex Med 2016;13:860e875METHODS
Studies
In total, 17 PRN14e17,36 and 4 OAD19e21,37 placebo-
controlled studies in men with ED were included in the inte-
grated (March 2013) database that was used in these pooled
analyses. Tadalaﬁl studies in men with lower urinary tract
symptoms associated with benign prostatic hyperplasia were
excluded from these analyses owing to differences in the study
population. Details about the general study design for these
studies have been published.14e17,19e21,36,37 For the 17 PRN
studies that had identical study designs, data were analyzed from
patients treated with placebo, tadalaﬁl 10 mg (low dose), and
tadalaﬁl 20 mg (high dose). For the OAD studies, data were
analyzed from patients treated with placebo, tadalaﬁl 2.5 mg
(low dose), and tadalaﬁl 5 mg (high dose). The 5-mg PRN dose
was not included in the analyses for this report because it is not a
globally approved dose by regulatory authorities for the treat-
ment of ED; therefore, for this report, the 10-mg PRN dose is
considered low-dose PRN. Two studies were OAD registration
studies that included men with ED,19,20 and one study deter-
mined the impact of OAD treatment for men with ED on the
sexual quality of life of their female partners.21 One study eval-
uated OAD treatment in PDE5 inhibitor-naive men with ED.37Patient Population
Patients were men (18 years old) with at least a 3-month
history of ED who remained sexually active with the same
heterosexual partner. Some exclusion criteria included a history
of certain cardiovascular diseases (eg, unstable angina, recent
myocardial infarction, recent myocardial revascularization, and
poorly controlled blood pressure), a history of radical prostatec-
tomy with subsequent failure to achieve erections, and patients
who had penile implants or deformities, clinically signiﬁcant
renal or hepatic insufﬁciency, and current treatment with
nitrates, cancer chemotherapy, or antiandrogens. The details
about the inclusion and exclusion criteria for some of these
studies have been published.14e17,19e21,36,37Clinical Populations
Using the IIEF-EF and IIEF-OF outcomes, we completed
analyses according to the following subgroups (referred to as
clinical populations): age (<50, 50e64, or 65 years), baseline
BMI (<30 vs 30 kg/m2), diabetes mellitus at baseline (yes vs
no), baseline cardiovascular disorder (yes vs no), baseline
hypertension (yes vs no), baseline hyperlipidemia (yes vs no),
smoking or current use of tobacco (yes vs no), current use of
alcohol (yes vs no), previous PDE5 inhibitor use (yes vs no),
number of antihypertensive medications (none, one, or more
than one), and ED duration (<1 vs 1 year). Some cardiovas-
cular disorders included cardiomyopathy, myocardial infarction,
angina, arrhythmia, tachycardia, atrioventricular block, cardiac
failure, congenital cardiac conditions, pulmonary hypertension,
862 Brock et alpulmonary infarction, abnormal blood pressure, ventricular
failure, aortic aneurysm, or arteriosclerosis.Statistical Analyses
Demographics and baseline characteristics were summarized
for the tadalaﬁl PRN and OAD low-dose (10 mg for PRN, 2.5
mg for OAD) and high-dose (20 mg for PRN, 5 mg for OAD)
groups. Variables examined for baseline characteristics included
age (<50, 50e64, or 65 years), race, BMI (<30 vs 30 kg/
m2), mean systolic and diastolic blood pressure, ED duration
(<1 vs 1 year), mean IIEF-EF score, IIEF severity (severe ¼
1e10, moderate ¼ 11e16, mild  17), presence or absence of
diabetes mellitus, hypertension, hyperlipidemia, or cardiovascular
disorders, alcohol use, smoking, previous use of PDE5 inhibitors,
use of any antihypertensive medications, and number of
antihypertensive medications (none, one, or more than one).
Percentages were based on the total number of patients with
non-missing data for the speciﬁed variables. A descriptive com-
parison of the efﬁcacy of tadalaﬁl PRN vs OAD regimens was
examined in the clinical populations for the IIEF-EF and IIEF-
OF domains. The efﬁcacy variables were evaluated at the 12-
week study end point, with missing values imputed using the
last observation carried forward. Analysis of covariance was used
to analyze the IIEF-EF and IIEF-OF domains, including base-
line, study (regimen), subgroup, treatment (regimen), and
subgroup-by-treatment (regimen) interaction in the model, with
the notation of A(B) indicating A nested in B. Placebo-adjusted
differences were calculated for tadalaﬁl PRN and OAD doses
using their respective placebo groups based on least-squares
means from the analysis of covariance model. The clinical rele-
vance of IIEF-EF changes was interpreted using the MCID of at
least a four-point change from baseline to end point34 and at least
23% change from baseline to end point for Sexual Encounter
Proﬁle, question 3 (SEP3)38; these threshold values do not exist
for IIEF-OF or the other ED indicators. The odds ratio in
achieving the MCID was calculated for the tadalaﬁl PRN and
OAD dosing regimens vs their respective placebo groups using a
logistic regression model, with the same terms as in the analysis
of covariance model described earlier. All analyses were explor-
atory in nature and without multiplicity adjustment. All analyses
were performed using SAS 9.2 (SAS Institute, Cary, NC, USA).MAIN OUTCOME MEASURES
The effects of tadalaﬁl on EF were measured with the IIEF,39
which is a 15-item questionnaire that assesses domains of male
sexual function that include EF, OF, sexual desire, intercourse
satisfaction (IS), and overall satisfaction (OS). The IIEF was
administered at baseline and at 4-week intervals during the
treatment period (after baseline). In this study, patient scores
were examined on the EF and OF domains of the IIEF. The EF
domain score (sum of questions 1 [erection frequency], 2
[erection ﬁrmness], 3 [frequency of partner penetration], 4
[frequency of maintaining erection after penetration], 5 [abilityto maintain erection to completion of intercourse], and 15
[conﬁdence in achieving and maintaining erection]) ranges from
1 to 30. The OF domain score (sum of questions 9 [frequency of
ejaculation] and 10 [feeling of orgasm and climax frequency])
ranges from 0 to 10. An increase in the EF or OF score indicates
an improvement in these IIEF domains. Patient scores also were
examined for SEP3 (successful completed intercourse attempts).
In addition, patient scores were examined for the IIEF-IS domain
(questions 6e8) and IIEF-OS domain (questions 13 and 14;
supplement section).RESULTS
Demographics and Baseline Characteristics
Demographics and baseline illness characteristics for the pa-
tient population of 4,354 men (PRN, n ¼ 3,345; OAD, n ¼
1,009) are presented in Table 1. The baseline characteristics were
generally comparable between the PRN and OAD groups for
some variables such as age (mean ¼ 54.7 vs 55.6 years), blood
pressure (mean systolic ¼ 130.5 vs 130.8 mmHg; mean
diastolic ¼ 81.1 vs 79.7 mmHg), ED duration (<1 year ¼
12.5% vs 11.2%; 1 year ¼ 87.5% vs 88.8%), IIEF-EF score
(mean ¼ 14.5 vs 14.6), and IIEF severity (mild [17] ¼ 39.0%
vs 40.6%; moderate [11e16] ¼ 28.3% vs 28.0%; severe
[1e10] ¼ 32.7% vs 31.5%). There was a difference between the
PRN and OAD groups for the variables of race including
Caucasian patients (50.4% vs 84.3%) and Asian patients (39.5%
vs 0.4%). Other variables that differed between the PRN and
OAD groups included BMI of at least 30 kg/m2, alcohol use, and
diabetes mellitus, with the OAD group having a larger per-
centage of patients who were obese (27.3% vs 19.1%), more
patients who regularly used alcohol (67.5% vs 54.6%), and a
larger percentage of patients who did not have diabetes mellitus
(84.0% vs 78.4%).Efﬁcacy
IIEF-EF Domain
Treatment with tadalaﬁl 5 mg (high dose) OAD and 10 mg
(low dose) and 20 mg (high dose) PRN demonstrated signiﬁ-
cantly improved EF as measured by the placebo-adjusted IIEF-
EF LS mean improvements (Figure 1) for all variables examined.
Tadalaﬁl 2.5 mg (low dose) did not demonstrate signiﬁcantly
improved EF in several clinical populations (Figure 1). In some
clinical subgroups, there was insufﬁcient powering owing to
small numbers. The results were consistent across all doses and
regimens, with few exceptions. There was a difference in
response in the low-dose OAD regimen across different age
groups, with a weaker effect seen for the low-dose OAD regimen
for patients younger than 50 and at least 65 years old. There was
a weaker effect seen in the low-dose OAD regimen for patients
with BMI of at least 30 kg/m2, patients without a cardiovascular
disorder, patients who smoked, patients with ED duration
shorter than 1 year, and patients without previous PDE5J Sex Med 2016;13:860e875
Table 1. Demographics and baseline characteristics*
Variable
PRN OAD
Placebo
(N ¼ 1,002)
Low dose
(10 mg; N ¼ 527)
High dose
(20 mg; N ¼ 1,816)
Total
(N ¼ 3,345)
Placebo
(N ¼ 296)
Low dose
(2.5 mg; N ¼ 96)
High dose
(5 mg; N ¼ 617)
Total
(N ¼ 1,009)
Age (y), mean (SD) 55.0 (11.2) 56.5 (11.5) 54.1 (11.4) 54.7 (11.4) 55.5 (11.2) 59.8 (11.5) 55.1 (10.8) 55.6 (11.1)
Age group, n (%)
<50 y 320 (31.9) 149 (28.3) 625 (34.4) 1,094 (32.7) 86 (29.1) 22 (22.9)* 199 (32.3) 307 (30.4)
50e64 y 485 (48.4) 241 (45.7) 855 (47.1) 1,581 (47.3) 150 (50.7) 36 (37.5)* 309 (50.1) 495 (49.1)
65 y 197 (19.7) 137 (26.0) 335 (18.5) 669 (20.0) 60 (20.3)* 38 (39.6)* 109 (17.7) 207 (20.5)
Race, n (%)
White 473 (47.2) 235 (44.6) 979 (53.9) 1,687 (50.4) 256 (86.5) 80 (83.3) 515 (83.5) 851 (84.3)
Black 16 (1.6)* 3 (0.6)* 61 (3.4)* 80 (2.4) 6 (2.0)* 9 (9.4)* 12 (1.9)* 27 (2.7)*
Asian 443 (44.2) 274 (52.0) 603 (33.2) 1,320 (39.5) 1 (0.3)* 0 (0.0)* 3 (0.5)* 4 (0.4)*
Other 70 (7.0) 15 (2.8)* 173 (9.5) 258 (7.7) 33 (11.1)* 7 (7.3)* 87 (14.1) 127 (12.6)
BMI (kg/m2), mean (SD) 26.7 (4.1) 26.6 (4.3) 26.9 (4.3) 26.8 (4.2) 28.2 (4.4) 28.5 (3.9) 28.2 (4.5) 28.2 (4.4)
BMI group, n (%)
<30 kg/m2 817 (81.5) 439 (83.3) 1,451 (79.9) 2,707 (80.9) 214 (72.3) 73 (76.0) 447 (72.4) 734 (72.7)
30 kg/m2 185 (18.5) 88 (16.7) 365 (20.1) 638 (19.1) 82 (27.7) 23 (24.0)* 170 (27.6) 275 (27.3)
Systolic BP (mmHg), mean (SD) 130.4 (14.5) 129.9 (14.6) 130.8 (15.0) 130.5 (14.8) 130.4 (13.8) 127.6 (13.3) 131.4 (13.9) 130.8 (13.9)
Diastolic BP (mmHg), mean (SD) 81.3 (8.5) 80.5 (8.6) 81.2 (8.3) 81.1 (8.4) 79.6 (9.1) 78.4 (8.6) 79.9 (9.0) 79.7 (9.0)
ED duration, n (%)
<1 y 109 (10.9) 60 (11.4)* 248 (13.7) 417 (12.5) 36 (12.2)* 5 (5.2)* 72 (11.7) 113 (11.2)
1 y 893 (89.1) 467 (88.6) 1,568 (86.3) 2,928 (87.5) 260 (87.8) 91 (94.8) 545 (88.3) 896 (88.8)
IIEF-EF score, mean (SD) 14.4 (6.3) 14.2 (6.2) 14.6 (6.2) 14.5 (6.2) 14.6 (6.5) 13.1 (6.5) 14.9 (6.1) 14.6 (6.3)
IIEF severity, n (%)
Mild 380 (38.0) 202 (38.4) 721 (39.7) 1,303 (39.0) 119 (40.3) 33 (34.4)* 254 (41.6) 406 (40.6)
Moderate 284 (28.4) 147 (27.9) 515 (28.4) 946 (28.3) 82 (27.8) 24 (25.0)* 174 (28.5) 280 (28.0)
Severe 336 (33.6) 177 (33.7) 580 (31.9) 1,093 (32.7) 94 (31.9) 39 (40.6)* 182 (29.8) 315 (31.5)
Diabetes, n (%)
Yes 227 (22.7) 98 (18.6) 399 (22.0) 724 (21.6) 46 (15.5)* 17 (17.7)* 98 (15.9) 161 (16.0)
No 775 (77.3) 429 (81.4) 1,417 (78.0) 2,621 (78.4) 250 (84.5) 79 (82.3) 519 (84.1) 848 (84.0)
Hypertension, n (%)
Yes 274 (27.3) 138 (26.2) 506 (27.9) 918 (27.4) 110 (37.2) 39 (40.6)* 203 (32.9) 352 (34.9)
No 728 (72.7) 389 (73.8) 1,310 (72.1) 2,427 (72.6) 186 (62.8) 57 (59.4)* 414 (67.1) 657 (65.1)
Hyperlipidemia, n (%)
Yes 149 (14.9) 68 (12.9) 217 (11.9) 434 (13.0) 64 (21.6) 23 (24.0)* 111 (18.0) 198 (19.6)
No 853 (85.1) 459 (87.1) 1,599 (88.1) 2,911 (87.0) 232 (78.4) 73 (76.0) 506 (82.0) 811 (80.4)
(continued)
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Table 1. Continued
Variable
PRN OAD
Placebo
(N ¼ 1,002)
Low dose
(10 mg; N ¼ 527)
High dose
(20 mg; N ¼ 1,816)
Total
(N ¼ 3,345)
Placebo
(N ¼ 296)
Low dose
(2.5 mg; N ¼ 96)
High dose
(5 mg; N ¼ 617)
Total
(N ¼ 1,009)
Cardiovascular disorder, n (%)
Yes 358 (35.7) 187 (35.5) 638 (35.1) 1,183 (35.4) 135 (45.6) 48 (50.0)* 255 (41.3) 438 (43.4)
No 644 (64.3) 340 (64.5) 1,178 (64.9) 2,162 (64.6) 161 (54.4) 48 (50.0)* 362 (58.7) 571 (56.6)
Alcohol use, n (%)
Yes 554 (55.5) 312 (59.2) 953 (52.8) 1,819 (54.6) 144 (66.1) 68 (70.8) 238 (67.4) 450 (67.5)
No 444 (44.5) 215 (40.8) 851 (47.2) 1,510 (45.4) 74 (33.9) 28 (29.2)* 115 (32.6) 217 (32.5)
Smoking, n (%)
Yes 266 (26.7) 156 (29.6) 476 (26.3) 898 (26.9) 38 (19.5)* 12 (12.5)* 83 (28.2) 133 (22.7)
No 732 (73.3) 371 (70.4) 1,333 (73.7) 2,436 (73.1) 157 (80.5) 84 (87.5) 211 (71.8) 452 (77.3)
Previous PDE5 inhibitor, n (%)
Yes 441 (44.0) 165 (31.3) 977 (53.8) 1,583 (47.3) 148 (50.0) 86 (89.6) 300 (48.6) 534 (52.9)
No 561 (56.0) 362 (68.7) 839 (46.2) 1,762 (52.7) 148 (50.0) 10 (10.4)* 317 (51.4) 475 (47.1)
Any antihypertensive medication, n (%)
Yes 324 (32.3) 173 (32.8) 614 (33.8) 1,111 (33.2) 131 (44.3) 41 (42.7)* 248 (40.2) 420 (41.6)
No 678 (67.7) 354 (67.2) 1,202 (66.2) 2,234 (66.8) 165 (55.7) 55 (57.3)* 369 (59.8) 589 (58.4)
Antihypertensive medications, n (%)
0 678 (67.7) 354 (67.2) 1,202 (66.2) 2,234 (66.8) 165 (55.7) 55 (57.3)* 369 (59.8) 589 (58.4)
1 199 (19.9) 108 (20.5) 352 (19.4) 659 (19.7) 81 (27.4) 15 (15.6)* 126 (20.4) 222 (22.0)
>1 125 (12.5) 65 (12.3) 262 (14.4) 452 (13.5) 50 (16.9)* 26 (27.1)* 122 (19.8) 198 (19.6)
BMI ¼ body mass index; BP ¼ blood pressure; ED ¼ erectile dysfunction; IIEF ¼ International Index of Erectile Function; IIEF-EF ¼ International Index of Erectile Function erectile function domain;
N ¼ number of randomized subjects; n ¼ number of subjects with non-missing data; OAD ¼ once a day; PDE5 ¼ phosphodiesterase type 5 inhibitor; PRN ¼ as needed.
*Fewer than 64 patients in subgroup.
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Figure 1. Efﬁcacy of tadalaﬁl PRN vs OAD in various clinical populations as demonstrated by IIEF-EF: (A) age, (B) baseline BMI, (C) baseline
diabetes, (D) cardiovascular disorder, (E) baseline hypertension, (F) hyperlipidemia, (G) smoking, (H) alcohol use, (I) previous PDE5 inhibitor
use, (J) number of antihypertensive medications, (K) ED duration.The lower dose is 10 mg for PRN and 2.5 mg for OAD, and the higher dose is
20mg for PRN and 5 mg for OAD.The numbers within the bars indicate the number of patients with non-missing data at baseline and at least
one visit after baseline. The x indicates fewer than 64 patients in the subgroup. The dotted line represents the minimal clinically important
difference of at least 4 change from baseline to end point (no clinically meaningful cutoff value has been deﬁned for International Index of
Erectile Function orgasmic function domain or other ED indicators; hence, dotted lines are not included in the other ﬁgures). The error bars
represent 95% CIs. *P< .05; **P< .01; ***P< .001. BMI¼ body mass index; ED¼ erectile dysfunction; IIEF-EF¼ International Index of Erectile
Function erectile function domain; LS¼ least squares; OAD¼ once daily; PBO¼ placebo; PDE5¼ phosphodiesterase type 5; PRN¼ ondemand.
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Figure 1. Continued
866 Brock et alinhibitor use. Tadalaﬁl was efﬁcacious across all doses and regi-
mens for patients with or without diabetes mellitus, hyperten-
sion, hyperlipidemia, and alcohol use at baseline. There was a
numerical difference in response for low-dose OAD and PRN
regimens compared with high-dose regimens in patients taking
more than one antihypertensive agent.The proportion of patients achieving MCID at end point in
the IIEF-EF domain and the odds ratios of tadalaﬁl low-dose
(OAD 2.5 mg or PRN 10 mg) and high-dose (OAD 5 mg or
PRN 20 mg) groups vs the respective placebo groups are pre-
sented in Table 2. The odds ratios were signiﬁcant for all clinical
populations examined, and the results were fairly consistentJ Sex Med 2016;13:860e875
Table 2. Proportion of patients achieving minimal clinically important difference (change  4 from baseline to end point) at end point
(week 12, last observation carried forward) in the international index of erectile function erectile function domain*
Variable
PRN OAD
Low dose (10 mg; n ¼ 527) High dose (20 mg; n ¼ 1,816) Low dose (2.5 mg; n ¼ 96) High dose (5 mg; n ¼ 617)
N n
OR (TAD
vs PBO) N n
OR (TAD
vs PBO) N n
OR (TADA
vs PBO) N n
OR (TAD
vs PBO)
Age (y)
<50 139 96 3.34§ 597 456 4.24§ 21* 13 3.00† 191 151 5.27§
50e64 219 146 5.20§ 813 613 6.72§ 35* 22 4.25§ 299 207 4.65§
65 128 82 4.99§ 298 217 6.56§ 37* 16 2.47 103 68 6.22§
Baseline BMI (kg/m2)
<30 408 279 4.68§ 1,368 1,027 5.70§ 71 42 3.84§ 427 314 5.64§
30 78 45 3.47§ 341 260 5.73§ 22* 9 1.37 166 112 3.62§
Baseline diabetes
Yes 88 51 3.93§ 372 246 4.41§ 17* 9 3.78† 93 55 3.78§
No 398 273 4.61§ 1,337 1,041 6.30§ 76 42 2.99§ 500 371 5.34§
Baseline cardiovascular disorder
Yes 174 100 3.32§ 596 434 5.51§ 47* 26 3.70§ 244 163 5.15§
No 312 224 5.36§ 1,113 853 5.79§ 46* 25 2.31† 349 263 4.88§
Baseline hypertension
Yes 127 68 2.80§ 477 345 5.35§ 38* 18 2.84† 193 126 4.90§
No 359 256 5.36§ 1,232 942 5.87§ 55* 33 3.04§ 400 300 5.00§
Baseline hyperlipidemia
Yes 59† 42 6.05§ 193 141 5.77§ 23* 12 3.64† 105 72 5.92§
No 427 282 4.30§ 1,516 1,146 5.69§ 70 39 2.86§ 488 354 4.70§
Smoking
Yes 144 100 4.32§ 455 346 4.94§ 11* 5 1.04 81 58 2.44†
No 342 224 4.50§ 1,247 937 6.02§ 82 46 3.50§ 210 148 5.57§
Alcohol use
Yes 286 197 5.07§ 893 681 6.28§ 66 34 2.95§ 235 172 5.62§
No 200 127 3.87§ 804 597 5.20§ 27* 17 2.94† 114 79 3.03§
BMI ¼ body mass index; N ¼ number of subjects with baseline and end-point results; n ¼ number of subjects achieving minimal clinically important
difference at study end point; PBO ¼ placebo; OAD ¼ once a day; OR ¼ odds ratio; PRN ¼ as needed; TAD ¼ tadalaﬁl.
*Fewer than 64 patients in subgroup.
†P  .05.
§P  .001.
Tadalaﬁl Once Daily vs On Demand in Erectile Dysfunction 867across all doses and regimens, with the exception of the low-dose
OAD regimen in the clinical populations at least 65 years old,
with baseline BMI at least 30 kg/m2, and who smoked.
IIEF-OF Domain
Treatment with tadalaﬁl low-dose and high-dose OAD and
PRN regimens demonstrated signiﬁcantly improved OF as
measured by the placebo-adjusted IIEF-OF LS mean improve-
ments (Figure 2) for most clinical subpopulations examined
(there is no clinically meaningful cutoff value that has been
deﬁned for IIEF-OF or the other ED indicators). The exceptions
were with the low-dose OAD regimen in men younger than
50 years, obese men, those who smoked, those who did not have
previous PDE5 inhibitor use, those treated with one antihyper-
tensive medication, those with ED duration shorter than 1 year,
and those with diabetes mellitus who did not show placebo-
adjusted LS mean signiﬁcant improvements with the low-doseJ Sex Med 2016;13:860e875and high-dose OAD regimens. All these groups had insufﬁ-
cient powering, with the exception of the high-dose OAD
regimen in patients with diabetes mellitus. There was a difference
in response in the low-dose OAD regimen across different age
groups, with a greater effect seen for the low-dose OAD regimen
in the 50- to 64-year-old group and for patients who had a
cardiovascular disorder at baseline. There also was a difference in
response in the high-dose OAD regimen across different groups,
with a weaker effect seen for patients who had diabetes mellitus
at baseline. Tadalaﬁl was efﬁcacious across all doses and regimens
for patients with BMI less than 30 or at least 30 kg/m2 and with
or without hypertension, hyperlipidemia, smoking, and alcohol
use at baseline.
IIEF Satisfaction Domains
The satisfaction results, IIEF-IS (Supplementary Figure 1) and
IIEF-OS (Supplemental Figure 2), showed a similar pattern to
868 Brock et althe IIEF-EF results. Tadalaﬁl 2.5 mg (low dose) did not
demonstrate signiﬁcantly improved IS as measured by the
placebo-adjusted IIEF-IS score in several clinical populations,
including patients younger than 50 and at least 65 years old,
patients with BMI of at least 30 kg/m2, smokers, patients with
no alcohol use, those without previous use of PDE5 inhibitors,
patients with diabetes, patients without a cardiovascular disorder,
patients treated with one or more than one antihypertensive
medication, patients with ED duration shorter than 1 year, and
patients with hyperlipidemia. Tadalaﬁl 2.5 mg (low dose) did not
demonstrate signiﬁcantly improved OS as measured by the
placebo-adjusted IIEF-OS score in several clinical populations,
including patients at least 65 years old, patients with BMI at least
30 kg/m2, smokers, patients with no alcohol use, patients
without previous PDE5 inhibitor use, patients treated with one
antihypertensive medication, patients with ED duration shorter
than 1 year, and patients with diabetes, hypertension, or
hyperlipidemia.
Sexual Encounter Proﬁle, Question 3
Treatment with tadalaﬁl low-dose and high-dose OAD or
PRN regimens demonstrated signiﬁcantly improved SEP3 as
measured by the placebo-adjusted SEP3 LS mean improvements
(Figure 3) for all variables examined with the exception of low-
dose OAD in patients who were at least 65 years old, obese
patients, patients who smoked, those who were not treated
previously with a PDE5 inhibitor, and patients who had ED
duration shorter than 1 year (all these groups had insufﬁcient
powering).
The proportion of patients achieving MCID at end point in
SEP3 and the odds ratios of tadalaﬁl low-dose (OAD 2.5 mg or
PRN 10 mg) and high-dose (OAD 5 mg or PRN 20 mg) groups
vs the respective placebo groups are presented in Supplementary
Table 1. The odds ratios were signiﬁcant for all clinical pop-
ulations examined, including age, smoking, alcohol use, and
baseline BMI, diabetes, cardiovascular disorder, hypertension,
and hyperlipidemia, and the results were fairly consistent across
all doses and regimens, with the exception of the low-dose OAD
regimen in the clinical populations younger than 50 and at least
65 years old, with baseline BMI of at least 30 kg/m2, with dia-
betes mellitus, with no cardiovascular disorder, and those who
smoked.DISCUSSION
The results of these analyses of men with ED demonstrate that
diabetes mellitus, arterial hypertension, hyperlipidemia, and
alcohol use at baseline do not appear to have a major impact on
the effect of tadalaﬁl treatment on EF with either dose or
regimen as measured by the mean change from baseline to end
point in the IIEF-EF score in these clinical populations. For the
group with baseline diabetes mellitus, there were small patient
numbers for the low-dose OAD group; however, because pa-
tients with diabetes are usually more difﬁcult to treat, the resultssuggest efﬁcacy of low-dose OAD in this clinical subgroup. This
conﬁrmed the ﬁndings from previous studies that demonstrated
that OAD and PRN dosing are efﬁcacious across a broad spec-
trum of clinical subgroups.33,35
The results were not comparable for the categories of baseline
age: there was a weaker (worse) effect seen with the low-dose
OAD regimen for patients younger than 50 and at least 65
years old vs placebo compared with the high-dose OAD regimen
and low- and high-dose PRN regimens vs placebo. Although it is
difﬁcult to compare these groups because of various confounding
factors, there might be a signal in patients at least 65 and younger
than 50 years old indicating that the tadalaﬁl low-dose OAD
regimen might not be optimum for this subpopulation. How-
ever, because the patient numbers are small (smaller than the
sample size requirement of 64 patients per group to achieve 80%
power), it is important to interpret these results with caution.
The results from the low-dose OAD regimen in patients who
were not treated previously with a PDE5 inhibitor, patients with
ED duration shorter than 1 year, and patients who are smokers
also have small numbers, making their interpretation less robust.
A smaller effect was seen in the low-dose OAD group for patients
with BMI of at least 30 kg/m2; however, given the relatively few
patients in this category, strong statements cannot be made. This
could be of interest for further investigation. The data showed a
weaker effect for the low dose for the PRN and OAD regimens
in patients with BMI of at least 30 kg/m2. The response in the
low-dose group with BMI of at least 30 kg/m2 is predictable
compared with the group with BMI less than 30 kg/m2 or
compared with patients taking the higher dose, because a high
BMI correlates with the presence of diabetes mellitus, arterial
hypertension, hyperlipidemia, and other confounding factors
linked to obesity, making this one of the more difﬁcult-to-treat
subpopulations. Studies have shown that in obese patients, EF
improves after weight loss induced by bariatric surgery or lifestyle
intervention.40,41 There was a weaker effect seen in the low-dose
OAD regimen for patients who did not have a cardiovascular
disorder and for patients who smoked. Normal erection depends
on penile vascular endothelial function, and smoking can have an
adverse effect on vascular endothelium and lead to an increased
risk for ED.42e44 Therefore, the weaker effect seen in smokers in
this study is not surprising; however, the numbers were small in
this subpopulation of patients (<64 patients), so this result
should be interpreted with caution.
The results suggest low-dose OAD and PRN regimens can
have a smaller effect than high-dose regimens in patients taking
more than one antihypertensive agent, although this is not
conclusive owing to the small patient numbers. Further investi-
gation could be of interest in this clinical subgroup.
The SEP3 results followed a similar pattern to those of
the IIEF-EF, in which treatment with tadalaﬁl low-dose and
high-dose OAD or PRN regimens demonstrated signiﬁcant
improvement in SEP3 for all variables examined except for low-
dose OAD in some clinical populations.J Sex Med 2016;13:860e875
Figure 2. Efﬁcacy of tadalaﬁl PRN vs OAD in various clinical populations as demonstrated by IIEF-OF: (A) age, (B) baseline BMI, (C)
baseline diabetes, (D) cardiovascular disorder, (E) baseline hypertension, (F) hyperlipidemia, (G) smoking, (H) alcohol use, (I) previous PDE5
inhibitor use, (J) number of antihypertensive medications, (K) ED duration. The lower dose is 10 mg for PRN and 2.5 mg for OAD, and the
higher dose is 20 mg for PRN and 5 mg for OAD. The numbers within the bars indicate the number of patients with non-missing data
at baseline and at least one visit after baseline. The x indicates fewer than 64 patients in the subgroup. The error bars represent 95% CIs.
*P < .05; **P < .01; ***P < .001. BMI ¼ body mass index; ED ¼ erectile dysfunction; IIEF-OF ¼ International Index of Erectile Function
orgasmic function domain; LS ¼ least squares; OAD ¼ once daily; PBO ¼ placebo; PDE5 ¼ phosphodiesterase type 5; PRN ¼ on demand.
J Sex Med 2016;13:860e875
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Figure 2. Continued
870 Brock et alOrgasmic function has not routinely been reported in PDE5
inhibitor studies. In this study, for patients with diabetes melli-
tus, there was a smaller effect on OF with the high-dose OAD
regimen compared with the PRN regimen, suggesting that pa-
tients with diabetes mellitus might respond to PRN treatmentmore than to OAD treatment. This observation should be
interpreted with caution, because the low-dose OAD arm was
not sufﬁciently powered. There also was a noticeable difference
in the placebo response arms between the different treatment
regimens in the diabetes mellitus population.J Sex Med 2016;13:860e875
Figure 3. Efﬁcacy of tadalaﬁl PRN vs OAD in various clinical populations as demonstrated by SEP3: (A) age, (B) baseline BMI, (C)
baseline diabetes, (D) cardiovascular disorder, (E) baseline hypertension, (F) hyperlipidemia, (G) smoking, (H) alcohol use, (I) previous PDE5
inhibitor use, (J) number of antihypertensive medications, (K) ED duration. The lower dose is 10 mg for PRN and 2.5 mg for OAD, and the
higher dose is 20 mg for PRN and 5 mg for OAD. The numbers within the bars indicate the number of patients with non-missing data
at baseline and at least one visit after baseline. The x indicates fewer than 64 patients in the subgroup. The error bars represent 95% CIs.
*P < .05; **P < .01; ***P < .001. BMI ¼ body mass index; ED ¼ erectile dysfunction; IIEF-IS ¼ International Index of Erectile Function
intercourse satisfaction domain; LS ¼ least squares; OAD ¼ once daily; PBO ¼ placebo, PDE5 ¼ phosphodiesterase type 5; PRN ¼ on
demand; SEP3 ¼ Sexual Encounter Proﬁle, question 3.
J Sex Med 2016;13:860e875
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Figure 3. Continued
872 Brock et alThe baseline characteristics were comparable between the
PRN and OAD groups for the variables of age, blood pressure,
ED duration, IIEF score, and IIEF severity. There was a differ-
ence in the percentage of patients by race between the PRN and
OAD groups, with a larger percentage of white patients in theOAD group and a larger percentage of Asian patients in the
PRN group. This difference in race reﬂects the differences
in geographic locations where the trials were carried out. Most
PRN studies were conducted in Asian countries such as
Taiwan, Korea, India, mainland China, Philippines, Singapore,J Sex Med 2016;13:860e875
Tadalaﬁl Once Daily vs On Demand in Erectile Dysfunction 873Hong Kong, Indonesia, and Malaysia, which resulted in the
discrepancy of 39.5% vs 0.4% of patients being Asian in the
PRN vs OAD groups. In addition, some OAD studies were
conducted primarily in Europe and the United States, resulting
in most men being white in the OAD studies. Studies have
shown that ethnicity can be a contributing factor in how men
experience patterns of recovery of sexual function after radical
prostatectomy45 and in how they perceive improvements in
erection.35 The differences in race and ethnicity between the
OAD and PRN groups in these analyses need to be considered
when results are interpreted. Other baseline characteristics that
differed between the individual groups included BMI, with more
patients classiﬁed as obese in the OAD group than in the PRN
group, and alcohol use, with heavier use in the OAD group than
in the PRN group. In addition, there was a larger percentage of
patients who did not have diabetes mellitus in the OAD group
than in the PRN group.
This study examined EF response in patients with ED and
provided the ﬁrst descriptive comparison of tadalaﬁl OAD and
PRN low-dose and high-dose regimens in multiple clinical
populations. However, the study is limited by several variables.
Because of the inclusion and exclusion criteria inherent to
enrolling patients in clinical trials, patients in these analyses
might not completely represent the general population. It is
difﬁcult to draw conclusions and make robust inferences for
some subgroups with small patient numbers, particularly for
those in the low-dose OAD group (a simple power calculation
showed 64 patients per group were required to achieve 80%
power assuming a 0.5 effect size). In addition, the difference in
race in the clinical studies across the tadalaﬁl regimens discussed
can introduce bias. A direct comparison between the two regi-
mens is not possible because the PRN and OAD regimens were
not studied head-to-head in the same study. Moreover, indirect
comparisons were not possible because the placebo treatments
were not shared in all studies owing to differences in formulation
and regimen. With many potential measured or unmeasured
confounders, it is not practically feasible to use a model-based
approach, adjusting for those confounding factors, to compare
doses across regimens. With all these considerations, we resorted
to a descriptive comparison between regimens.
In conclusion, tadalaﬁl OAD and PRN regimens, at low and
high doses, showed efﬁcacy in patients with ED across the
clinical subpopulations examined. We did not ﬁnd clear evidence
of clinical populations of patients with ED in which PRN per-
formed meaningfully better than an OAD dosing regimen.
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